Math 223 Quiz 2 Solutions — September 26, 2005 


(1) u = (1, 3,6) and v = (—2,0,4). 

|3u| = 31 u| = 3\/l + 9 + 36 = 3\/46 

|—2v | = 2| v | = 2V4 + 16 = 2v / 20 = 4^ 

So, 

|3u|v — |—2v|u = 3v / 46(-2,0,4)-4v / 5(l,3,6) 

= (-6\/46, 0,12^46) - (4^5,12v / 5,24^) 
= (-6\/46-4\/5,-12\/5, 12 a/46 - 24\/5) 


(2) Simplify first: 


(u x w) — (u x v) + (u x (2u + v)) 

= (u x w) — (u X v) + (u X (2u)) + (u X v) 
= U X w 

i j k 

= 314 

-2 -3 5 

= (17,-23,-7) 


(3) 

x = 4 cos t,y — 6 sin t, z — 2 sin t 
T = (—4sin t, 6cost, 2cost) 

|T| = |(—4sin t, 6cost, 2 cost)| 

= \J 16 sin 2 1 + 36 cos 2 1 + 4 cos 2 1 
= 2 \/4 sin 2 1 + 10 cos 2 1 
= 2 v / 4(T — cos 2 1) + 10 cos 2 1 
= 2V4 + 6 cos 2 t 

So, 

^ (—2sin t, 3cost, cost) 

V4 + 6 cos 2 1 



N 


Compute a normal vector: 


(IT 

dt 

6 cos t sin t 
(4 + 6 cos 2 1) i 


(—2 sin t, 3 cos t, cos t) + 


(—2 cost, —3sint, — sint) 
\/4 + 6 cos 2 t 


When t = |, we get (x,y,z) = (2\/2, 3\/2, a/2)- So, after some 
algebra, 

N( i ) = +n (5 ' 3 ' 1) 


and 


so that 


and 


N 


4a/35 

7V^14 


N (5, 3 )!) 

" |N| V35 


f (-2,3,1) 
a/14 


B = TxN 


1 

i j k 

-2 3 1 

V35 • 14 

-5 -3 -1 

(0,-7, 21) 

V35 • 14 


(0,-1, 3) 



^To 


x = e* cos t, y — e t sin t,z — t 
Curvature for an arbitrarily parameterized curve is 

r x r 



r = (e* cos t — e t sin t, e t sin t + e t cos t, 1) 
r = 2e*(— sint, cost, 0) 
r x r = 2e t {— cost, — sint, e*) 


( 4 ) 



So that 


r x i ; | = 2e*\/cos 2 1 + sin 2 1 + e 2t 

= 2eVl + e 2t 


Also, 

= (e 2< (cos t — sin t) 2 + e 2i (sint + cost) 2 + 1)^ 

= (e 2f (cos 2 1 — 2 cos t sin t + sin 2 1) + e 2t (sin 2 1 + 2 sin t cos t + cos 2 1 )) 5 
= (l + 2e 2t )i 


So that 


and 


K{t) 


2eVl + e 2 * 

(1 + 2e 2 *)^ 



(l + 2e 2t )§ 

2eVl + e 2t 


(5) 


a(t) = (3t 2 , t + 1, —4t 3 ) 
v(t) = (t 3 , y + t, -t 4 ) + v 0 


r(t) = 


t 4 t 3 t 2 t 5 ' 

4’6 + 2’ _ 5 ) +Vot + r ° 


Since the particle starts at rest, v 0 = (0,0,0). 
Using r 0 = r(0) = (1, 2, —1), the answer is 

. . ft 4 t 2 t . .t 5 

r(f)= (l + 1 ’2 ( 3 + 1)i_( 5 ) " 



